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DETAILED ACTION 

Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: 

- - Duplexer Utilizing A Compact Splitter Circuit - -. 
(See e.g. the specification at page 1, lines 7-9). 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. § 102 

that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

3. Claim 1 is rejected under 35 U.S.C. § 102(b) as being anticipated by Hickernell 
U.S. 6,201,457. 

Fig. 9 of Hickernell discloses a duplexer 503 which inherently comprises: a 
transmit side and a receive side by definition; the transmit side having a transmit filter 
connected between an antenna terminal (i.e. the terminal connected to antenna 501) 
and a transmit terminal (i.e. the terminal connected to subsequent circuitry labeled 
"From Transmitter"); the receive side being of the type shown in Fig. 6 (see e.g. col. 7, 
lines 51-52) such that it includes a splitter circuit being notch filter 100 and a receive 
filter/ladder filter 105 connected in series between the antenna terminal (101 in Fig. 6) 
and a receive terminal (i.e. the terminal connected to subsequent filter 505 output of the 



Application/Control Number: 10/785,655 Page 3 

Art Unit: 2817 

ladder filter 105 in Fig. 6); and wherein the splitter circuit includes at least one phase 
line being delay line 104, which inherently affects the phase of the signal, that is 
connected between the antenna terminal and the receive filter 105, and at least one 
resonator 102 connected in parallel with the phase line 104. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. § 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

I 

5. Claim 13 is rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Hickernell U.S. 6,201,457 in view of Wadaka et al. U.S. 5,789,845. 

Hickernell discloses the invention as discussed above. However, the resonator 
is a surface acoustic wave (SAW) resonator rather than a film bulk acoustic resonator 
(FBAR). 

The Examiner takes Official Notice that it would have been well known in the art 
that any filter concept that can be applied to SAW resonator filters can also be applied 
to FBAR filters because they would have been known art recognized electrical 
equivalent acoustic resonators. As evidence of the known electrical equivalence of 
SAW resonators and FBARs, the Examiner supplies Wadaka et al. (see e.g. col. 1, lines 
38-43 and the drawings of FBARs and SAWs therein). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified the SAW duplexer of Hickernell (Figs. 9 
and 6) by having used FBARs instead of SAW resonators, because such an obvious 
modification would have been merely the substitution of art recognized alternative 
electrically equivalent acoustic resonators as would have been known by one of 
ordinary skill in the acoustic resonator filter art, and as suggested by Wadaka et al. 
(ibid.), and because FBARs would have provided the advantageous benefit of 
miniaturization, as also would have been known by one of ordinary skill in the art. 

Allowable Subject Matter 

6. Claims 2-12 are objected to as being dependent upon a rejected base claim, but 

would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Ohashi et al. U.S. 6,937,1 13 discloses a SAW duplexer that uses SAW 
resonators TXS and RXS (see Fig. 2) as branching circuits 105 and 106 that are in 
series with the transmit filter and receive filter respectively. 

Nakamura et al. U.S. 6,975,108 discloses a duplexer [see e.g. Fig. 17(a)] with 
splitter circuit comprising resonators 25 connected in series with a phase line 23, the 
splitter circuit being in series between an antenna terminal 27 and a receive filter 101. 
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Watanabe et al. JP 7-38376 discloses a duplexer (Fig. 1) having a splitter circuit 
comprising a phase line 2 and two inductors 3 and 4 (or 1 1 and 12 depending on which 
branch is the receiving branch) and a SAW resonator 5/13, the splitter circuit connected 
in series between an antenna terminal and a receive filter 7/10 (also see the abstract). 

Yamamoto et al. JP 2004-23655 discloses a duplexer having a splitter including 
a phase line 14, an inductor 17 and a resonator 16, all connected in series between an 
antenna terminal and the lower frequency filter 12 (also see the abstract). 

8. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Barbara Summons whose telephone number 
is (571) 272-1771. The examiner can normally be reached on M-Th, M-Fr. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bob Pascal can be reached on (571) 271-1769. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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